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(54) INDIVIDUAL IDENTIFYING DEVICE 
(57)Abstract: 

PURPOSE: To provide an individual identifying device with improved safety and 
less burdens of a user utilizing biological information for which feature points are 
less compared to fingerprints. 

CONSTITUTION: This device is provided with an illumination means composed of a 
light source 1 and an optical fiber 2an image reception means composed of a 
visible light cutting filter 7an image forming lens group 8 and an image reception 
element 9 for receiving a light transmitted through a hand 6 and a computer 12 for 
processing output from the image reception element 9. The computer 12 functions 
as a picture processing means for imaging the pattern of blood vessels present 
under the skin of the hand to pictures and obtaining blood vessel fluoroscopic 
imagesa feature amount extraction means for extracting the feature amount of an 
individual from the blood vessel fluoroscopic imagesa storage means for storing 
the feature amount as individual identification information at the time of 
registration and a discrimination means forjudging whether or not the feature 
amount stored in the storage means matches with the feature amount extracted 
based on the blood vessel fluoroscopic images outputted from the image reception 
means at the time of collation. 



CLAIMS 



[Claim(s)] 

[Claim 1]An individual identification device using a blood vessel fluoroscopy image 
which imaged a pattern of a blood vessel in hypodermic of a hand as personal 
identification information. 



[Claim 2]The individual identification device according to claim 1 having a 
television means to receive light which penetrated an illumination method which 
irradiates said handand an inside of said handor was reflected from an inside of 
said handand an image processing means which acquires said blood vessel 
fluoroscopy image from an output of said television means. 
[Claim 3]The individual identification device according to claim 2wherein said 
illumination method emits a near infrared. 

[Claim 4]The individual identification device according to claim 2 receiving light 
which said illumination method was provided in the back side of said handand said 
television means was formed in the common side of said handand penetrated an 
inside of said hand. 

[Claim 5]The individual identification device according to claim 2wherein both said 
illumination method and said television means are formed in the common side of 
said hand and said euphotic means receives light reflected inside said hand. 
[Claim 6]The individual identification device according to claim 2wherein said 
television means has sensitivity in a wavelength band from visible light to a near 
infrared. 

[Claim 7]A television means to detect an image formed of illumination light which 
penetrated an illumination method which illuminates a handand an inside of said 
handor was reflected from an inside of said handAn image processing means which 
images a pattern of a blood vessel in hypodermic of said handand acquires a blood 
vessel fluoroscopy image from an output of said television meansA memory 
measure which memorizes information about said blood vessel fluoroscopy image 
as personal identification information at the time of registrationAn individual 
identification device provided with a discriminating means which judges whether 
information memorized by said memory measure and information outputted based 
on a blood vessel fluoroscopy image outputted from said television means are in 
agreement at the time of collation. 

[Claim 8]The individual identification device according to claim 7wherein a feature 
amount extracting means which extracts individual characteristic quantity from 
said blood vessel fluoroscopy image is provided in the latter part of said image 
processing means and said memory measure and said discriminating means treat 
said characteristic quantity as information about a blood vessel fluoroscopy image. 
[Claim 9]The individual identification device according to claim 8wherein said 
feature amount extracting means extracts a position of a turning point of a blood 
vesseland a corner point as characteristic quantity. 

[Claim 10]The individual identification device according to claim 8wherein said 
feature amount extracting means extracts a direction vector of an offset 
prolonged from a turning point of a blood vesseland a corner point as 
characteristic quantity. 

[Claim 11]The individual identification device according to claim 8wherein said 
feature amount extracting means extracts a connecting state of a turning point of 
a blood vesseland a corner point as characteristic quantity. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is an individual identification device which 
constitutes a part of security systemfor exampleand relates to the individual 
identification device using especially the living body's individual difference as 
identification information. 
[0002] 

[Description of the Prior Art]Conventionallythe system etc. which use biological 
informationsuch as a system which inputs a passworda system which reads the 
information on a card that the ID number was registeredby magnetism or lighta 
fingerprintthe irisand an eyegrounds blood vesselas an individual identification 
device used for ON recession management of a security systemetc. are known. 
[0003]For examplethe equipment using a fingerprint is indicated by JPS63- 
123168A and the system using the iris is indicated by JPS62-501 889A. 
[0004] 

[Problem to be solved by the invention]Howeverby the system using a passworda 

password may leak to others by threat etc.in the system using a carda card may 

include others' hand according to loss or a theftit may be reproduced by the 

system using a fingerprintand there is a problem in safety anyway. 

[0005]In the system using the iris and an eyegrounds blood vesselalthough safety 

becomes high from the above-mentioned systemit is necessary to put light into 

eyes for detectionand there is a problem that a user's burden is heavy. 

[0006]Since the pattern of a fingerprint is complicatedthe focus becomes 100 or 

moreand by the system using a fingerprintmuch time is needed for identification 

processing. 

[0007] 

[Objects of the Invention]This invention is made in view of SUBJECT of the 
conventional technology mentioned aboveand is a thing. 

There are few a user's burdens as both the purposesand the focus is providing the 
individual identification device which used little biological information compared 
with the fingerprint. 

[0008] 

[Means for solving problem]The blood vessel fluoroscopy image which imaged the 
pattern of the blood vessel in the hypodermic of a hand is used for the individual 
identification device concerning this invention as personal identification 
information in order to make the above-mentioned purpose attain. 
[0009]A television means to detect the image formed of the illumination light 
which specifically penetrated the illumination method which illuminates a handand 
the inside of a handor was reflected from the inside of a handThe image 
processing means which images the pattern of the blood vessel in the hypodermic 



of a handand acquires a blood vessel fluoroscopy image from the output of a 
television meansAt the time of registration it has a discriminating means which 
judges whether the memory measure which memorizes the information about a 
blood vessel fluoroscopy image as personal identification informationthe 
information memorized by the memory measure at the time of collationand the 
information outputted based on the blood vessel fluoroscopy image outputted from 
a television means are in agreement. 
[0010] 

[Working example]Hereafterthe embodiment of the individual identification device 
using the blood vessel fluoroscopy image concerning this invention is described. 
[001 1]When a hand is held up to light sourcessuch as a filament lampthe color of 
blood is transparent and the whole common one of a hand looks red. In the joint 
portion of the venter of a fingera hypodermic blood vessel can be seen through 
the thin skin by the light which penetrated the inside of a hand. Also when the 
illumination light is hit to a hand from the side to observea blood vessel can be 
seen by the light which penetrated the thin skin similarly and was reflected inside. 
This invention is characterized by using the pattern of a hypodermic blood vessel 
observed in this way as identification information. 

[0012]In order to judge whether the pattern of a blood vessel can be used as 
identification informationthe inventor photoed the pattern of the hypodermic blood 
vessel by making two or more individuals into a sample. The result checked that a 
blood vessel fluoroscopy image could fully use it as identification information. 
[0013]For example drawing 1 and drawing 2 simplify and show a line based on the 
photograph which photoed the portion between the 1st mutually different joint of 
the individual right-hand index finger and the 2nd joint. If these figures are 
comparedhe can understand that the pattern of a blood vessel changes with 
differences in an individual even if it is the same part. 

[0014]The slash field in a figure is the portion which was not able to check a blood 
vessel fluoroscopy image by the light volume nonuniformity at the time of 
photography. Howeverby limiting the range which makes distribution of light volume 
proper or is incorporated as a picture to the narrow rangethis nonuniformity can 
be processed so that it may not become the trouble at the time of detection. 
[0015]Nextfour concrete examples of composition of an input device are explained. 
The input device shown in drawing 3 enters in a user's hand 6 the light emitted 
from the light sources 1such as a filament lamp and a halogen lampvia the optical 
fiber 2. At this timethe direction to which the hand 6 was made to stick the end 
face of the optical fiber 2 may have few losses of light volume. The light source 1 
and the optical fiber 2 constitute the illumination methodand are setting the 
portion of the finger of the hand 6 as the object of detection in this example. When 
making finger portions applicable to detectionit is good also as composition which 
televises the light which illuminated from the direction of the inside of a 
fingerpenetrated the skin like the embodiment mentioned laterand was reflected 
inside the hand by the television means arranged at the same side as an 
illumination method. 



[0016]The white light which penetrated the hand 6 enters into the visible light cut- 
off filter 7 provided as a wavelength selection componentand forms the image 
which only the infrared ingredient penetrates and contains the pattern of a blood 
vessel on the television elements 9such as CCDby the image formation lens group 
8. 

[0017]The visible light cut-off filter 7the image formation lens group 8and the 
television element 9 constitute a television means. The visible light cut-off filter 7 
may be formed in the light source 1 side rather than the hand 6. The television 
element 9 has sensitivity in the wavelength band from visible light to a near 
infrared. 

[0018]The image data outputted from the television element 9 is displayed on the 
monitor 10and it is memorized by the picture input device 1 1 provided with a 
frame memory. The computer 12 reads the image data memorized by the picture 
input device 1 1 if neededimages the pattern of the blood vessel in the hypodermic 
of a handand forms a blood vessel fluoroscopy imageor extracts individual 
characteristic quantity from this blood vessel fluoroscopy image. 
[0019]The computer 12 exhibits the function as a memory measure to memorize 
characteristic quantity as personal identification informationat the time of 
registrationand at the time of collation. It functions as a discriminating means 
which judges whether the memorized characteristic quantity and the characteristic 
quantity extracted from the blood vessel fluoroscopy image acquired from the 
output of the television element 9 are in agreement. 

[0020]Tracking of a near infrared is highand since it can advance 2 cm - about 20 
cm in the living bodya picture with few noises can be acquired by using only a near 
infrared for detection. In the wavelength of a visible rangethe data about the shape 
of surface type of a hand is intermingledand a noise becomes high. As a near 
infrared usedit is selectable from a wavelength band (680 nm - about 1200 nm)and 
is set by selection of a light sourcethe characteristic of a fllterand the sensitivity 
distribution of an image sensor. When the wavelength of the value of the minimum 
of this range is chosensince a light range is also includedthe contrast of a blood 
vessel fluoroscopy image fallsbut since the observation in a naked eye is also 
attainedalignment becomes easyand the use as a simpler identification unit is also 
possible. 

[0021]In using the above-mentioned system for ON recession management of a 
security systeman illumination method and a television means are arranged at 
least near [ in which automatically locking used as a controlled object was 
provided ] the doorand it controls this lock by a commander from the computer 12. 
[0022]When it is used mainly as an object for the check at the time of registration 
and uses as equipment only for collationit is not necessary to form the monitor 10. 
When there are two or more doors which are the targets of controlit forms an 
illumination method and 1 set of television means at a time for every doorand it 
can also constitute so that the picture input device 1 1 and the computer 12 may 
be formed 1 set and central control may be carried out. 

[0023]As shown in drawing 4 it is good also as an object of detection of a part for a 



palm of the hand 6 with the same composition as drawing 3 . It is more desirable to 
illuminate from the back side of a handas illustratedand to receive a picture by the 
common side of a handwhen considering it as an object of detection of a part for a 
palm. When a picture is received by the back side of a handcontrast falls under the 
influence of a melanin of a handor the shadessuch as a wrinkleporeand 
hairariseand a blood vessel become difficult to ****. 

[0024]In the example of drawing 5 the light from the light sources 1such as a 
filament lamp and a halogen lampis made to condense by the condenser 3and the 
finger portions of the hand 6 are illuminated. The composition by the side of a 
television means is the same as that of the example of drawing 3 . 
[0025]The finger portions of the hand 6 are illuminated in the example of drawing 
6using the semiconductor laser 4 provided with the electric power unit 5 as a light 
source of an illumination method. Since the illumination light itself can be limited to 
infrared light by using infrared luminescence laser with a luminous wavelength of 
780 nm - 830 nmit is not necessary to provide a wavelength selection component 
in the television means side, in addition — drawing 5 and drawing 6 equipment — 
drawing 4 — the same — a palm — a portion can also be made applicable to 
detection. 

[0026]Bordering on the hand used as the candidate for detectionan illumination 
method and a television means counterand are formedand each above-mentioned 
embodiment has the composition of acquiring a blood vessel fluoroscopy image 
according to the light flux which penetrated the inside of a hand. Howeverin order 
to acquire a blood vessel fluoroscopy imageit not only uses the above transmitted 
lightsbut it can use a reflected light. 

[0027] Drawing 7 shows the embodiment of the type using a reflected light. In this 
embodimentthe light source 1 which is an illumination methodand the visible light 
cut-off filter 7the image formation lens group 8 and the television element 9 which 
constitute a television means. It is both provided in the common side of the hand 
of the hand 6. The skin of the hand 6 is penetratedit is reflected insideand the 
illumination light emitted from the light source 1 forms a blood vessel fluoroscopy 
image on the television element 9 via the filter 7 and the image formation lens 
group 8. 

[0028]The blood vessel fluoroscopy image acquired by the equipment of drawing 7 
is a picture with the bright circumference with a dark blood vessel like a 
transmission type embodiment. Since it can improve in the stage outputted from 
the television element 9 when carrying out binarization of the contrast with 
pretreatment of Image Processing Division although the contrast of an image is 
low as compared with a transmission typeln the stage of extracting characteristic 
quantityeven if it is the information acquired with reflection type equipment even if it 
was the information acquired with transmission type equipmentit can use similarly. 
[0029]Nextan operation of the equipment of an embodiment is explained based on 
drawing 8 and drawing 9 . In the example of drawing 8 registration and collation of 
personal data are processed within the same programand (a) registration and (b) 
collation are processed by a separate program in the example of drawing 9 . 



Howeversince the contents of processing are commononly drawing 8 is explained 
below. 

[0030]In drawing 8 if processing startsin Step ("S." shows in a figure) lit will be 
urged to the input of the ID number for identificationand if this is inputtedthe 
image data of a hand will be inputted from an image sensor at Step 2. An operator 
may start a registration program and the start of processing may start the ID 
number input of Step 1 as a trigger. 

[0031 ]The direct entry of the ID number may be carried out using a keyboardand it 
may be made to input covering a magnetic card etc. over a reader. 
[0032]In Step 2by putting a hand on a positionthe sensor which does not illustrate 
this detectsthe light source 1 is made to turn onand a picture is inputted into the 
picture input device 1 1. Or the light source 1 may be made to turn on by the input 
of an ID number. Completion of the input of a picture will tell an operating 
personnel about the image input having been completed by the notification means 
which is not illustrated by a soundlightetc. Observing the display of the monitor 10 
at the time of registrationit checks whether the good picture has been 
acquiredand an image input is also repeatable until a good picture is acquired. 
[0033]In Step 3the image data memorized by the picture input device 1 1 is 
processed within the computer 12and image quality is improved. Since the 
inputted image data is in the state where contrast is comparatively low as shown 
" n drawing 10 in order to remove the outline and noise of a finger from hereas 
binarization is carried out and it is shown in drawing 1 l it takes out the image of a 
blood vessel. Thenthe image data of the blood vessel fluoroscopy image of a 
smalhgage wire as carried out expansion contracting processing of a picture and 
shown in drawing 1 2 is obtained. The blood vessel which had broken off in image 
data can be made to continue by carrying out expansion contracting processing. 
[0034]Nextin order to extract characteristic quantity in Step 4the focus as shown 
in drawing 13 by 0 seal is taken up with the line-tracking technique etc. As shown 
in drawing 14 which expanded a dashed line portion of drawing 13 there are the 
corner point a and the turning point b in the focus. A direction vector of a blood 
vessel prolonged from the focus within an unit circle as shown in position 
arrangement of each focus and drawing 15 as characteristic quantityconnecting 
states during the focus as shown in drawing 16 or such combination can be 
considered. 

[0035]At the time of registrationthe characteristic quantity extracted from Step 5 
by progressing to Step 6 is recorded on a disk unit etc. with an ID numberdata is 
savedand processing is ended. 

[0036]At the time of collationan ID number is used as a key from the preserved 
data registered in Step 7characteristic quantity is calledand the characteristic 
quantity extracted from the data inputted at Step 8 and the characteristic 
quantity of the saved data are measured. Since it is predicted when the direction 
of a finger shifts in the time of registration and collationpredetermined tolerance 
level may be provided in the case of comparison. In order to correspond to 
operation mistakessuch as a case where the above-mentioned gap crosses 



tolerance leveland an input mistake of an ID numberit may set up the number of 
predetermined times repeat the operation from Step 1 also when comparison 
results are others. 

[0037]If it is checked as a result of comparison that he is the person 
himself/herselfand it progresses to Step 10 from Step 9and corresponding 
operation of canceling the lock of a door is carried outprocessing is ended and it 
cannot check that he is the person himself/herselfit progresses to Step 1 1 refusal 
operationsuch as not canceling a lockis carried outand processing is ended. 
[0038]Since image data is not saved as it isbut it saves after extracting 
characteristic quantitythe amount of information of the individual data saved can 
be made compactand it can distinguish promptly also at the time of collation. 
[0039]Although an ID number and the characteristic quantity of the blood vessel 
fluoroscopy image were made to link and being managed in the above-mentioned 
exampleThere is little data registered when the time of collation processing is 
shortorin limiting characteristic quantity few etc.it can also compare by measuring 
the characteristic quantity extracted from the inputted picture with the data of 
the characteristic quantity registered in detailwithout using an ID number. 
[0040]Since it is also considered that the position of a blood vessel changesit is 
preferred to update registration periodically. 
[0041] 

[Effect of the Invention]As explained abovein this inventionthe blood vessel 
fluoroscopy image of a hand or a finger is used as personal identification 
information. 

Thereforesafety is highand there are few a user's burdens and the individual 
identification device with which the focus used little biological information 
compared with the fingerprint can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view of the blood vessel fluoroscopy image a 
certain individual's finger. 

[Drawing 2]Drawing 1 is an explanatory view of the blood vessel fluoroscopy image 
a different individual's finger. 

[Drawing 3] It is an explanatory view showing the composition of the individual 
identification device concerning the embodiment of this invention. 
[Drawing 4] It is an explanatory view in case the candidates for detection differ 
with the equipment of drawing 3 . 

[Drawing 5] It is an explanatory view showing the composition of the individual 
identification device concerning other embodiments of this invention. 
[Drawing 6] It is an explanatory view showing the composition of the individual 
identification device concerning the embodiment of further others of this invention. 



[Drawing 7] It is an explanatory view showing the composition of the individual 
identification device concerning the embodiment of further others of this invention. 
[Drawing 8] It is a flow chart which shows the operation of the equipment of the 
embodiment of this invention. 

[Drawing 9] It is a flow chart which shows the operation of the equipment of other 
embodiments of this invention. 

[Drawing 10] It is an explanatory view showing the picture of the fingertip inputted. 
[Drawing 1 1] It is an explanatory view showing the picture acquired by carrying out 
binarization of the image data of drawing 9 . 

[Drawing 12] It is an explanatory view showing the picture acquired by carrying out 
expansion contracting processing of the image data of drawing 10 . 
[Drawing 13] It is an explanatory view showing the state where the focus was 
extracted from the image data of drawing 1 1 . 

[Drawing 14] It is an enlarged drawing of the dashed line portion of drawing 12 . 
[Drawing 15] It is an explanatory view in the case of regarding characteristic 
quantity as a vector. 

[Drawing 16] It is an explanatory view in the case of regarding characteristic 
quantity as a connecting state during the focus. 
[Explanations of letters or numerals] 

1 — Light source 

2 — Optical fiber 

6 — Hand 

7 — Visible light cut-off filter 

8 — Image formation lens group 

9 — Television element 
12 — Computer 
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©*ttJ5B#©*:t«Sl LT*£« U VX8¥ BKi'JCCD 
•©gffla*? 9 ±lcHn , B©y \°* - >HG««6fllT 

So 

[0 0 17] RHWtobv h7^;u*-7, *§<£U>XP 

8, sfl*?9t*» g^s^ffl^TSo ft as, RTCot 

a&ftiSET-SgfcWLTVSo 
[0 0 18] g«m?9A^til7]?nsSi«x— 
=E-^-1 0lc*S*tl*tftKs 7U-^t'J5i 
tLSB^A7D^S1 1 KIBIKrft*. HVfcfn— SM 2 



lis ■ttAft&Hl 1 (cE«*tifcB«7 r -**iEWlc 
fSi;TW2*ii*s ^©&TK35SifQg©/\°£->£iIH£ 

<tLTiiiL«a««*fla8u ssiHi, zK0ita«a«« 

[0 0 19] ft 33, UVtfa-^ 1 2(±s S«B3tCl3\ 

&mmzmAm%immt ltieik-*e«#«£ lt© 

»ll*fl»-rs«h#ttCs gS^lclis Ett£*ifcWttB 

<t 9 <o a * s » s n * ja«a««ip s i* a * 

T^figfSo 

[0 0 2 0] 5fi#^-«(*iiatt««*<, 3EftF»3^2cm~ 

8?-*tfaftu /■<X6 ,i iS<ftSo ft3=s flys** 

ZftBftftt LTtes 6 8 0nm~ 1 2 0 0 nmfIJt©i&S 
*»6»RW?fty, *£»©»& 7*)M-(Dft 
tts flMMR?fl)*flr»«l!:«fcyffi»6ti*. Z©EH© 

©n^fcRitEiftsfci&s tia^to-a-tfssicftstft 

Its J: VMftMttlj: LTCfJffl^oriBT'SSo 
[0 0 2 1] ±§B©->7.7 1 A*-t2 + ayx'r—>7.7 1 A 
<BA3Btti*3fcfJET**&(::ttx ^ft< t«blHW*« 
iB«#«t*»J»*ffttft**- hnv^tfSWSti 
fcK7'«>ifiMdEBU C©P-y?*zi>bfa— Jr 1 2 

^s<oa^icj:y«niir*. 

[0 0 2 2] t^S-IOtes Mt LTgliBf ©CtKffl 
ttl*««Wiftt\, Sfc* SW©*fgs<»:ftS KT'iMtR 

35sif ^rictts m&&£&m¥m£z kt*«u: 1 s©-^ 

oiBttS^Ks B^A7:^ai 1 izlVtfn-^l 2 

1 «§is^Tid* , is-rs «c 5«^-rs c 1 1,7?* 

So 

[0 0 2 3] El4tC^-r<fe5tCs E3<tlH— ©«t^T% 

©»* i: r S «^s Lfc «fc -5 lc#© ¥ 4>flfr 6 BBW 
Ls #©«MHTS«T**tfHS #©?ffiiJT-§« 

rsts #©^5->feis©!g»^«ty=i>h^xh!b' { 

fgTLs 35Sl/>tts S6s €7Xs ft^©»»6^i:TJfll 

[0024] mscom-eits ef^sSss /\p-if>5>y 

*©3t«16^6©^*«3l£UVX3Tj(i)t*1*T#6© 
Jtgp»^^Bj LTL^So S«#®ffl!l©«lfiEfiS 3 ©<?J^ 
IH*lT-35So 

[0 0 2 5] I60HTI1 m;®gM5^H^S¥a»ft 
u _. if-4Z®m¥®<D!KtetLZmi\ *6©»W» 
^^LT^Sc awa*7 8 0nr-8 3 0n««)*^» 

jfcu— y-*fitwrsci:tc«fcys BB^3tte#**^3f£ 
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ffl***K^aie«tfai\ ft&\ Ei5sy-'ii6gBT- 

So 

[oo2 6] ±ticommmii. ^Tft s &«aj3**«fc£s 
<&«»*aaL7ytS!fc<fc yjfii*a««*»**j»£ft 

[0 0 2 7] H7tt» RIHtt*«BT**-r7©MttW 
*atT. COmHTPtt* BRUITS?* *«SM <t* s 

X8f8, S«JIS?9 4:tf J«E#6ffl#©¥«K»W5 
[0 0 2 8] 0 7®BB£ ( fcyf96h«ifiL*3&«li* 

a&So smm^frSibtrttizmfeT'iz. mmmttt 

*iJfSTSC<fctf-?;*;5 0 

[0 0 2 9] 3fcfc* H8»tfH9fc»"3l*TRiSffil©» 
■fl)fBB*BHI!TS. HSOffllTttfflA^-^OWRi: 
Md£*n— 7ci?7J*A?X»LT&V* 09 ©GUT" 
U: ( a ) <fc ( b ) MS t *HH1® 7n ? 5 ATSQS LT 
l/>S a fc«U fcHlPWttaa&fiD?* «TH8fc-3^ 
T©*BMBTSo 

[0 0 3 0] BSfcfcl^ fmmtfZ'S'- htZt. X 
TvymfTM rs. j T^T) 1 fcfcV>T<IAKS!)/§ 

l^U X^:/1©l D#*A**MJ#£LTX*- 
hS-tiXtxfclA, 

[00 3 1] I D#^(i, K*JBl/»TIt*A2l 
LTfc«fcl/>U «**- K»*iH*S«fcfrW-TA2lT 
S«fc"5fcLT J fc«fct\, 

[0 0 3 2] x^-y^Tti. ^£m£©te«fc1I< c 
££<fc»A Cft*H3?-SJ6-t»V9— 3S«*ttlU «2I1 * 
jS«r*-BrTB«tfSi«A73St« 1 1 fcA7J7*T*iS 0 £S 
Ctt* I D#^©A2Jfc<fcy#jR1 «jS«n!r«T'bJ: 
U\ B«©A2jfi^7TS<iu H^te^^lfttcJ: 
►A HWiiHtTLftCiHR Jfc*fcJ:y*3BJ£ 
#fcHJ6-y:So BMWfctts =E=*-1 0<D«ct*MR 

L£#6, o»«mbWi6n^»str*«BU as? 
ft s«tf » sn* * 7B«A7D*ti y ar c t ti 

So 



[0 0 3 3] Xf7 73T"H SH£A*lgSl 1 fclEU 
**lfcBi«7 r -**a>fcf;i.-*1 2fiT-5QSLTISM 
£#*TSo AAShfeM?-*!*. 01 OfcaVTJ: 
ofcttttttn:/ h^T. t-jBHS^tttt?**fc4k CCfr 
6*&©ft#^y^X*l£*TSfc4&fc=fiS<bLT01 1 

(c*rj;3icjfli«<o«*ffiyair. »^t» bis©ksi 

ilXHUS* LT0 1 2 fc;*T J:5&*BHi©Jfli«a««© 
Bfltx-****. RBiOaMQSfcTSC.fcfc.fcy, B 
•5 s -* *T»a«WxTt^jfll«*a«!* C <fc *PT'$ 

So 

[0 0 3 4] ;*fc. XT^^fcfc^T^SafcWictjT 

sfc»fc0i 3fcoepT^*nsj:3ft^«jS«-»aai 

? ;£ft <fcK <fc y fcf -7 T 7 7TSo 4#$£fct±, 01 3 
©58*ggB#£S£*L/c01 4fciS**lS<fc5fc, «£a 

i»ttjjSbt<j«»*. !ttaa<fcLTti. &m*©tfcB 

WOEUs 01 5fc^S-nS«fc-5fc*ffiRWT^at^ 
SSKf*JiMKD*lRr«$ Hk 01 6fc5^*-*l*<fc5ft 

mmsjsnmi&ttm. aosw*. ens 

^.SCititfT^Se 
[0 0 3 5] a»BSfctt, X5 1 ->^5*^X7 1 'V^'6'N 

a&« tttHStifcW*** I DS^titfcx-r 7.-7^8 

•fciaiLTx-^tfiHSu *yi**7T*. 

[0 0 3 6] RMKtt, X7 1 -y^7tCfc^TaS*n 
TM«§r-*<fS I DS^fc*-fcLT!|tS[*fcPf 
IfBU X^'y^STATWlfcx-' ?6^6tttti*tlf;: 
RU <t «S* ftTl>fcx-*©#a»<!:*tfc8TSo 

sfc46, itmv>mzitm , £<Dftmmm*mfT ! &&i\ 

©A735**fflK«fBc»(BT*fca&, JUWSaiW&A 

Tss<fc#fct,xx->7'1 ^soiM^tmjEHiatya 

T£5K£L?t><fcl''. 

[0 0 3 7] j±&©*££. *A?**£«BStl*Ufs 
7.7 1 ->'79A^67.7 1 -y7l 0^a^ K7 , OP*y^*«l 
l»T*»©*fJSaM^* LT««*1*7 U *AT'feSC 
ttfSIBTSa^ntf. Xf77l 1MA/?P7^« 

[0 0 3 8] B«5 :; -*fc ; ?-©*S'S^TScOZ s ft<x 
^S!!*fcttttlLT6^6«^TS7i:46> «§in5ffl<ff 
— CDfitfB*^ =l >/ hfcTSC<fcA>T-?-S<fc^fc> 
8B$B9fc fcfflafcipJgiJT 5 C <fc tf So 

[0 0 3 9] ftfc\ ±EOfi!ITtts i Ds^tmiBa« 
«©'l#«*<fc£y>*£-eT < BgLT^S6\ ga^jas 

owmtffflL^a^ Tft^-6, Mun^r-^m 

l^3b\ i|tSi[Sfc / >ft<PS^LT^SII©Ji^fc^ I D 
S^fcffi^-^Tfc. A73*ftfc««fr5tta*:h.fd3* 
Mfc. SSJftT^S^atacDx-^tS-ikRTSC 
<fcfc<fc»A BB^TSC«fctT$So 
[0 0 4 0] Sfc, Jfllg©eS6^fcTSC<fct#x6 

nsr C 46, swwfcB«*a«fT*citf»*Lt\ 



(5) 
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[004 1] 

wf, sfctt»<oiiii*atwn*flaA«gyit«i LTffi 
fro, ftm&ftizmctb^T'pizi^teftm* 

[m 1 ] »*fflA©*&ojfli*3i««!©SiWHTfi*o 

[12] 0 1 tttSS:5ffiiA©*S<DltalfS*l«fl)iH0^ 

[0 3] E ©^©lllft«Ul=3!)^^<HAag'JSB©«l 

[04] ■ 34>M?t*Hl)^tfJI&«JI$®ftBIB 

[0 5] CflDl««C!}fiiS(0llfli«y(^r»«flAtt8iJ£11 

[0 6] CflDSMBOSStcflfiOJIttffllK^SffliA* 

[0 7] E©»E©*5teflS0>*^Jfc#tfSfflAW 
g"J««©«fiE*Sri»IIH7»**. 
[08] c©SB©**«©£«©fffll)*ST7P- 

[09] E©»E©ffi©*MW©««©fHUl*ST7 

[01] 




[010] A**n*»jt©lB«*^'riH?8H?* 

[011] HQOBHty-^UcnfiWbLTWStl*!! 

[012] 01 OOWKt—'. *£B3&R*S*yiLT^ 

[013] 011 ©■«T f -5«^6f$«bS«tta Lfc 

[014] 012 ®ttMffl!#4>tt*B|-?£«. 
[015] ^SS**^ HU«t LTftTLZM^CDWlW 

[016] 4«ffU«4Mj±ilHI<DiS«S«UB A: LT£** 
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